. The J11lernational Dam is the major flowdiversion structure on the Rio Grande. However, many smaller diversion dams carry water to crops in the flood-2 plain of the river. and numerous drainage ditches return this water, often more sal ine, to the main channel of the river.
The International Boundary and Water Commission ( mWC) has undertaken channelmodificalion of the Rio Grande over much of its length between Elephant Butte Reservoir and Fort Quitman. Between EI Paso and Fo rt Quitman, the river has been straightened from 249 to 142 kilometers in lengl h.
About 10 million people live in the Rio Grande Basin; the fastest growing areas are the EI Paso and Ciudad Juarez metropolitan area and the McAllen to Brownsville corridor in the lower Rio Grande Valley of South Texas (Texas Natural Resource Conservation Commission, 1996). In 1956, Mexico initiated the Border Induslrialization Program, often referred to as the maquiladora program. This program, which provides incentives for fo reign companies to construct factories in Mex ico, has fostered the establishment of over 900 maquiladoras along the inlernalional border between Texas, New Mexico, and Mexico.
Population growth and agricultural and industrial development along the main stem of the Rio Grande, particul arly the segment of the river that forms the international boundary between Texas and Mex ico, has caused changes in waler-quality conditions and in historical flows of the river. Changes to a river's flow patterns, and more specifically, changes in the timing and magnitude of a river's peak or higher flows have important consequences for channel features and riparian zone vegetation ( Leopold. 1994 ). These changes in channel and riparian zone features will in tum influence the makeup and status of riparian and aq uatic biological com munities. Thi s report presems the results of an assessment of changes in general streamflow pallems at selected locations on the Rio Grande between EI Paso and Brownsville and of changes in channel and riparian features downs tream of Brownsville that are thought 10 have been caused by changes in streamflows.
Historical Changes in Streamflows in the Rio Grande
Three locations (fi g. I) on the Rio Grande between EI Paso and Brownsvi lle were selected to investigate changes in historical streamflows. (fig. 4) . The 1950 aerial photographs were rectified to match the scale of the 1995 DOQs for comparison. The difference between daily mean discharge when the 1950 and 1995 aerial photographs were taken was only 0.5 cubic meter per second: the effect of this difference on channel features in the photographs, at this scale, is thought to be negligible.
Various channel and vegelalive-cover measurements were made to assess changes along the Rio Grande during 1950-95 (table I). The vegetation score for point bars was based on assigning values from 1.0 to 5.0 according to the area of the bar covered by vegetation. For example, a vegetation score of 1.0 indicates vegetation coverage of 0 to 25 percent of the bar, and a score of 5.0 indicates coverage of 75 to 100 percent. These measures were determined using geographic information system (GIS) software.
The largest changes in channel and lipari an features in the segment are in liparian vegetation, point-bar area and vegetation, and wetted channel width ( fig. 5. table I) . Between 1950 and 1995, the frequency of breaks in riparian vegetation increased by an average of 35 percent; however, the length of these breaks increased by an average of more than 3UO percent. The average width of riparian vegetation decreased by about 57 percent on the U.S. bank and abou t 4 7 percent on the Mex ican bank. An inc rease in th e number and extent of breaks in riparian vegetation might have been caused by land-use prac tices including the clearing of vegetation to increase land available for cultivation. However, a decrease in the intensity and frequency of hi gher flows might have caused a reduction in recharge to the alluvial aquifer, thus lowe ring the alluvial water table, and simi larly reduCing the density and exte nt of riparian vegetation.
The average point-bar area increased by II I percent. and the average score of vegetation coverage of the same po int bars increased by 230 pe rce nt. The average wetted chan ne l width decreased by 32 percent. A decrease in the freque ncy of higher river flows (such as out-of-bank flow s) and the resulting increase in rooted vegetation a re probably the cause of c hanne l narrowing and the stabilization of point bars.
These changes in c hannel and riparian features in this segment of the Rio Grande downstream of Brownsville are further illustrated by comparing the 1950 aerial photog raph to the 1995 aerial photograph for a part of the segment studied ( fig. 4) . Point bars in th e 1950 photograph are primarily unvegetated sand. The same point bars in the 1995 photograph have little or no sand visible and are largely covered with vegetation. The channe l in the 1995 photograph is visibly narrowe r and is more simplified Ulan the channel in the 1950 photograph.
Many native species of riparian vegetation require seasonal flooding to genninate, and the pe riodic flooding of the riparian zone affects soil chemistry through the import and removal of organic matte r, in the re ple nishment of mineral resources, and in maintaining a large flux o f energy and nutrients in th e riparian zone (Mitsch and Gosse link, 1993) . Riparian zone vegetation provides important nesting and feed ing habitat for reside nt and mi gratory birds and often provides the only substantial cover for other wildlife, particularly in more arid regions. This report provides evidence of a decreasing trend in higher flow events (which mi ght have caused the narrowing of the channel) and increased vegetative coverage leading to more stable channel bars and a less continuous riparian buffer zone paralleling the rive r in this segment of the Rio Grande downstream of Brownsville, Texas. 
